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PRESENT CONDITION OF SHANGHAI'S PRIVATE

MAGHINE-TOOLW INDUSTRY AND ITS FROBLEMS
Chang Chin

I, INTRODUCTION

When the National Machine=building Industrial Conference
convened last March in Peking, the Industry Division of the East
China Military and Political Control Committee showed to the cone
ference some of the machine tools produced in Shanghai. The
general opinion was that although these machine tools are not
entirely up to standard, they are the best machine tools which

can be produced in China, Hence it was believed that the manu=

facture of precision machine tools should be an objective to be

fulfilled by Shanghaits machine=building industry.

Indeed, Shanghal's machine~tool=building industry has a
long history, and possesses & mumber of experienced techniclans
and skilled workers, Some of the plants are owned by persons who
were formerly workersj by their efforts they succeeded in building
the foundation of machine=tool-building {ndustry despite poor
facilities and the unstable market of the past. Although such
e foundstion is relatively wesk, we must preserve it dearly and

use it as a basis for future development,

Like the machine=building industry, the machine-tool=building
industry, except for plants owned by the state, generally lacked
sufficient capital, its facilities were poor, and its products, ‘

though diverse, were poor in quality, Shanghai's machine«tool~building
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industry depended in the past on light industry, particularly
the textile industry} repalr shops in textile plants usually
became the principal customers to the industry, Seventy percent
of the machine tools produced by plants in Shanghai was 80ld en=
tirely to textile plants 2 years prior o the liberation, Owing
to the nature of the demand, machine tools produced in Shanghal
were mainly of light welght, medium or emall size, and congisted
mostly of lathes, drills, crank shapers, and others. Buyers did
not demand high=quality goods because most of their purchases

were used in repairinge.

As a consequence of the liberation, the course of economic
development has taken a great change. The government ]_.ays great
emphagis on the development of heavy industry and transportation,
and hence expects many things of the machinewtool-bullding industry;
Tn essence, we gre no longer satisfied with light machine tools
guch as lathes and drills; we need heavy mining and road-building
machines, boring mechines, planers, milling machines, grinding
mechines end others. We also call for higher quality. However,
these objectives have not yet been fulfilled by Shanghal's machine=-

tool=-building industry because it did not make proper preparations

Tn the Soviet Union, mechanization of labor is considered
to be the basic policy in all lines of production, and machine~bullding
industry the key to all other industries. The USSR's machine outpubt
miltiplied by 35 times in the period from 1913 to 1940, and her
machine-tool output also increased rapidly. Undoubtedly, China is
going to be industrialized in the futurej hence the Heavy Industry

Department of the Central People's Covernment ordered industrial
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machines for the second half of 1950 amounting to the equivalen‘o
of 900 million catties of rice, or LO percent of the potential
capaclty of the public and private nechine=building plants for
the second nalf of 1950. In the light of actual needs, this
investment 18 not very large. Because Taiwan has not been
1iverated; agrarian reform hag not been carried out in much of
our territory, and grave famine has not been kepbt under control,
we camnot expect the governmen‘u to develop the machine industry

at the same 1deal speed a8 in the Soviet Unlione -

Although Shanghal®s mchine-‘bool—building industry is
still confronted with many difficulties arising from business
depression, we are sure thab 1t is going to geb through all
rights and the most pressing job for it to do now 1s to improve

448 products and cut coste down by conscilous reforms.

IL. PRODUCTION CAPACITY

owing to the diverai‘oy and unsteady demand for machines in
the past, ipdustrial machines produced in Shanghal covered a wide
range while quality was not high, This is also true of the machine=-
4o0L=building {ndustry == there are a considerable number of plants
which produced machine tools, but only a few of them specialized in

that field and very few made any further specialization.

According Lo data gathered after the 1iberation, Shanghal
has 30 to LO plants which are not specialized in machine~tool
building, but which constantly put out some machine tools. 1e88
than 10 plants are rated as large plants, 1.€e) plants having 100
workers or morej the rest of them are very small plants. Products

by the large plants of course are belter in qualitye. The small
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plants have the advantages of higher efficiency == the owners or
managers ave from the working class and have good experience}
expendltures are not extravagant, and products usually have some
special good features, The large plants we mentioned above are
the Mineching, the Chunge=hua, the Tawtung, the Ta-churig-fytmn
plants, the Heng=-hsin Company, the Chiuwching, the Heineyi, and
the Iiu=ho plantse The small plente with some specializations
include the Chingeyieh (Gear~hobbing machines), the Cheng=chung

{grinding machines) and the Paiechih (drills) plantse

(1) ESTIMATED YEARLY PRODUCTION

Machine _S_i.._z_g Estimated Yearly Production

Lathes Small 300

Lathes Medium and large 200

Milling Machines Medium 60

Planers Small and medium 20

Crank Shapers Large and medium 70

Upright Drills small and medium 250

Turret and Capstan lathes Small 30

Grinding machines Small and medium 30

Gear=-hobbing ‘Machines Medium : 20

Radial Dyills | Vedium 70

Punches and Presses Medium 70

Others 60

Tobal 1,140 ,
-l -
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(2) RAW MATERTALS USED IN SHANGHAT'S
MACHINE=TOOL-BUTLDING INDUSTRY (YEARLY)

(ton8)

Pig iron 1,000
Steel alloys 200
Tool steel 150
Miscellaneous Steel 1,000
Copper 250

(3) Machine Tools Available == approximately 1,500 units

(L) Number of Workers and Employees ~= 2,500

III. TYPES OF PRODUCTS

Following are the major products of Shanghai's machinee

toolebullding industrys

(1) Engine lathes == Distance between centers ranges from
L to 18 feet; height of centers, L to 18 inches; take-off belt
drive systems or gear systems are used (larger plants are equipped
with geared lathes); spped steps range from 6 to 12, Power of
various sizes of lathes: the 6-foot lathe has a 2 horsepower motor,
8-foot has 3 horsepower, 10=-foot has 5 horsepower, and 12-foot 7%
horsepower motors, Precision standard has almost resached Schlesinger's
Iﬁ.mit, except for some defects in the pitch of the lead screw and
twisting of the bed,
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(2) Turret and capstan lathes == Size i 6 feet or less,
helght from table to line of centers ranges from L to 6 inches.
They are produced by the Min=ching and Hein~hsing plants and the
~ Liudho Mebel Plant, Turvet lathes produced by the Hein-hsing
Plant and the Lius=ho Metal Plant are imitations of English Ward

model and are the best products produced in Shanghaie

(3) Crank shapers w=- length of the stroke ranges from 7
to 26 inches. The oli-inch shaper produced by the Mineching Plant
is an imitation of latest American design; and the 2l=inch and
20=inch lathes by the Ta~tung Plant are after the English Bubler
{ype which has 8 speeds with 120 strokes per minute ab meximum,
The Hengwchih, the Tai-chih, and the Yao=hsingechang plang jalso
produced shapers, the standard of which has reached or is aboub

to reach the Schlesinger Limits

(L) Milling machines == Manufsctured at present only by
Tawchung=yuan Plant and Hengehsin Plant, Sizes consist of No 1
to No 3, Design seems very old and has only 6 speeds. Princi=
pal tools such as dividing head and others have not reached the
precision atandard, One plant can produce milling machinés of a
precision 100 percent over and above the Schlesinger Iimit. Due
4o poor facilities, it was not easy to produce a milling machine,
The Ta-tung Plant is beginning the production of vertical milling
machines which are of the No 1 type, table size 1 by 52 inches.

(5) Grinding machines =~ Qubput is relatively low, Present
grinding machines produced in shanghai include the 10 by 2l, inch
size by Yaechung Metal Plant, the 12 by 30 inch size internal
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grinding machines produced by Heinehsing Plant (Jointly owvned by
gtate and private capltal), end the Brown and Sharpe No 3 internal
grinding machines and tool~grinding machinec produced by the Hung=

klang Machinew~building Flant.

(6) Vertical drills == Designs of verticel drills vary
from the bench model to the heavy 2=inch type. Most of the bench
models imitate the American Altas design, Other models use drive
pulley or electric moter installed in the base of the drill, Tale
chih has the longest history in producing vertical drills; the

stote-owned Chinemei Company alsoc produses drillse

(7) Radiel drills == Few radisl drills arve produced, Some
plants have tried to produce them in the S-foot size. The Chunge
hua Metal Plant was the first plant which produced radial drills,
They are manufactured now by the Yao=hsing-chang and the Tawchung=

yuan planis.

(8) Horigontal boring nachines == The 3einch horizontal
boring machine produced by the Chungwhua Metal Plant is the
iates‘t design. Other privately=owned plants have nobt put out any
newstype boring machines. Those produced by the gtate=owned Hsine
hsing Flant are similar to Chungehua's, It is gald that the state=
owned Hungekiang Mechine=building Plant is malking designs for the
production of horizontal boring machinesj owlng to its good facilie
tles, it is expected that its products wlll surpass those produced
by private plants.
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inch size is now availeble, and the 1llj=inch size is in the process
of being produced. Designe follow mostly the German Pfavter., Some
gear hobbers have reached the scheleisinger limit, for instance
those produced by the Ching=yieh Flant. The Min-ching, Ching=

cheng, and Hsineyi plants are also manufacturers of gear hobbers.

(10) Planers == Sizes produced in the past by private

plants ranged from 8 to 1l feet, The Hung-kiang Machine=building

N Plent is now producing the B-foot size planers. A11 the planers
produced use velts for forward and reverse movement, From an ine
spection of the 12-foot planer produced by one company, it was
discovered that the 1evel of the front table and that of the rear
table differ by 0.0 millimeters and the parallelism error betwesn
the movement of the cutter and the table surface is 0,07 milli=
meters, The guides on both sides of the feed box are not parallele
Because we did not have high precision geuges, straight edges,
and other test equipment, we have not been able to determine
whether the surface of the machined object is precision finished;
we believe that they have not reached Schlesinger's Limit, al=-
though they work well, Motors used in planers are very smalle
For instance, ULhe fwfoot planer is equipped with a motor of 3 to
S horsepower, the 12-foot with § to 7% horsepower, Body of the
planer is not very heavily builty it welghs only helf as much as
the imported planer of the same size (the old belbeconveyor type)
end is far more light than the new verticel planer; the horsepower

of its motor is less than one half of the latter.
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(11) Punches and presses == Shanghai produces various types
of punches and presses, including punch presses and drawlng presses,
They are manufactured by the Chung=hua Metel Plant, the Mineching

Flant, snd the Pl<jyuan Metal Flant.

(12) Metal engraving machines == Various metal engraving
machines such as 1ine-engraving machines, circeular engraving machines

and others are produced by the Hsing=hsing Company and Koeneng

Company .

(13) Others == Power saws and slotting machines of medium

and small sizes are also produced in Shanghal,

From what we have said sbove, we know that Shanghal produces
a great diversity of maé:hine tools., Bub only some of the machine
tools such as lathes and milling machines are of good qualitys
The types, sizes, and qualities of these machine tools arve suitable

for repair shops and amalle=size machineebuilding plants onlye

1V, IMPROVEMENT OF PRODUCT QUALITY
Since machine tools are the bagis of machine=building ine
dustry, the quality of the machine tools must be maintained at
high level even if at high price, Problems and solutions related

to the improvement of product quality are the followings

(1) Types and designs == We know from our discussion thab
out of the diverse varlety of machine tools produced in Shanghal,
only the crank shapers by the Mineching Flant, the horizontal
boring machines by the Chung=hua Metal Plant, and the grinding

machines by the Hsing-hsing and Hung-kiang plants are better in
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quality; the rest of the machine tools are very backward in type
and design. For instance, the lathe, one of the best products

we can produce in great quantity, was believed to be too slow in
speed by Soviet experts when it was exhibited recently in Peking
(the speed of the spindle in the 6=foot or 8efoot lathe is only
600 revolutions per minute while that produced in the USSR is

more than 1,000 revolutlons), Furthermore, the engine used in

the lathe was considered too smell while the body weight of the
lathe was also considered inadequately light., Such criticilem can
be applied to virtually all the machine tools produced in Shanghai,
They are suitable only for use in repair shops but not in machinee
building plants; and in view of their slow speeds and light weight,
they camnot use tools made of high-speed steel, not to mention
carbide tools. Knowing these shortcomings, several plants are
trying to develep new designs., This seems to be the most diffie
cult Job since we don't have enough engineers, To copy designs
made by foreign countries is not an easy matter elther, because

we don't have the necessary equipment to make the imitations,

The 6nly thing we can do is to select several machine designs
which are less complicated but sultable for our own use in the
coming years and copy them with modifications made in the 1light

of our limited equipment,

(2) Precision == There is a tendency to adopt the
Schlesinger limit as the precision standard throughout China,
Only a few plants in Shanghal put out products which can reach
(1f not completely) the Schlesinger limit; a majority of them
cannot reach it. This is because: (1) seasoning [sic} English

glven in original, Amealing?] is inadequate, and (2) there is

i
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o lack of good machine tools such ag planers, milling machiness
voring machines, gear hobbers, elcs According to this author,
not & single plant in Shanghal ls equipped with a forelgn made,
large precilsion planers (3) there 18 also a 1lack of test equlpe
nent such as gauges, surface plabe; abraight edges, precision

squares, 6uCe

The machine-tool—building plants should purchase or pro=-
duce by themselves more precision test instruments and use these
instrumente o adjust and repair their own machine ‘tools. It
possible, they should gpend some money to buy part of the machine
fools such as planers, grinding machines, and gear hobbters from
abroad, This mey use up some forelgn exchange, but it is worth

while in the long U

In purchasing machine tools, we should know +hat not all
machine tools follow the Schlesinger 1imdlb, a gtandard that even
some of the foreign producers cannot reach. Thus we may modify
the stendard on the baesis of actual needs. Some buyers have gone
too far in demanding that the gear hobber they purchased conform
to a rigld standard and that inspection be made only when the

machine is delivered to thems

(3) Problems of peating, quenching, and rew materials =
Most of the machine-tool-building plants in Shanghal do not have
foundries of their owms and hence most of the castings are made
4n foundries outside the plantse consequently they have no control
over the quallty of their orders; for instance, the caglbings some=
yimes may have cracked joints, pitbings, or be too soft. Ab present,

we are satisfied that bhe castings have no pittinge However, the
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hardness of the castings reaches only Brinell 100 %o 150, which
48 too soft bo be used in making carrlages of machine toolSe
Seasoning [sic] of castings also presents a number of problews;
natural seasoning takes too much time, yet on the other hand,y

most casting plants have no adequate furnace facilities.

Princlpal gears and wheels are made of locomobtive wheels
with carbon content from 0,35 to 0.5 percents or somebimes L{rom
cast iron. Quenchingfacilities‘ are lacking abt present; attempts -
to provide bebter quenching facilities have not been successful

owing insufficient capital and raw materials.

Basic materials for making machine tools include (1)
geml-steel, (2) speclal processed iron such a8 mechanite casb
L iron, alloy cast iron, etc.y and (3) common cast iron hardened
by the chill method or the oxygen torch, These materials are
used by industrially advanced nationsj we ghould study how to
use them efficiently.

(L) Spur gears =- Most of the spur gears used in Shanghai
are produced by gear hobbing machinesj among the hobbing machines
used in Shanghal, only the two made by CGermany meet the precision
standard, but they have been in use for too longj the rest of them
are below standard, Shanghai is badly short of gear:hobbing
machines, Most of the gear cubters are American, English, or
Japanese made. There is also a shortage of gear culters. A~
though gear hobbing machines are operated by skilled workers,
the machines always meke excessive nolse because the englneers

and technicians were not well~troined in using thems

-l? =
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jctually there ave a mumber of non—machi.ne-tool—buildin[;
- plants which have the equipment For making spwr gears; most of

this equipment 1g idle. We ahovld seek to use ite

Because qualdty improvemen‘b ig our foremost tasky We

have adopted rather high gtandards in our above discussion. It
is Lo be noted thabt vt‘ne present aifficulties arise mainly from
the various socio—cconorrric circunshances of the past which were
unfavorable to ‘the development of heavy {ndustry and the growth
of technical skill; for instance, the alow markeb for mpachine
tools, and the inflation which did not provide incentive for
technical improvement , elce The situation has changed since the
1iberation the few plants which have betiter equipment are carry=
ing oub various reforms. They posoess excellent technicians and
sicl1lled workers and have sccumlated valuable experience; these
two factors conlbined are agsebs more valuable than the plenb

; equipmente Upon such & foundations it is expected that the
technical 1evel of Shanghai's machine-tool-building 3 ndustry

will be greatly enhanced.
Ve REDUCING PRODUCTION COsTS

Many people feel that prices for Shanghai's machine toole
are too high, This is true, For instance, & Gefoot Feed=box
engine lathe costa LO or 50 million yusnj 2 good ol «inch planer
50 million yuar, and a top=quality orank planer 100 millione
Since these machine tools are gold ab prices almogt a8 high a8
those imported from Britain or the Us, why 6o the manufacturers

gtill find these machines only vayely profitable? 1

-l -
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Tirst, tha manufacturing of machine tools requires highly
skilled labor whe comman?&ather high wages; this high-wage labor
cannot be replaced by apprentices, This situation is different

from what it is in the mamufacturing of other types of machines,

Second, the size of most of the machine tool manufacturing
plants is too small and hence overhead cost is high (there are
only 70 or 80 large plants, each of which has only about 100
workers); besides, because the market demand for their products
is not steady, they find it difficult to specialize in a few

choice products which may give them comparative advantage.

Third, production cannot be speeded up because of poor ~
facilities and lack of specialization, The manufacturing of
preciglon machine tools is a very difficult Job; ﬁnder the
condition of poor facilities and small scale operation, 1l con=
sumes a tremendous amount of labor, the amount of which is alw
most beyond the imaginabtion of outsiders. For instance, to
produce an 8«foot engine lathe takes 1,000 hours in the USj
to produce a more simple lathe of the same size takes 250 units
of laber, It takes 8 to 12 hours to scrape an S-foot lathe bed
and carriage in the US, but 5 or 6 days in Shanghal., This author
learned that & plant in Shanghal used more than 300 units of labor
to produce a 3-inch horizontal boring machine because it used
harder plg iron and because the machine requlired higher precision,

This can hardly be visuallzed by the machine tool buyers,
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In the far cry for industrial reform, simplification and
economy seem to be the order of the day, According to this author,
the situation in the machine=tool~building industxy is somewhat
different; that industry has never been "prosperous"®, In other
words, under the strain of many years of business depression,
simplification and economy measures have bsen taken by many
plants, In some larger plants, the ratic.of employees to worke
ers is about 116, On the surface, there seem to be too many em
ployees in relation to workers, Actually this is not the case,
For instance, a plant which manufactures annually 20 to 30 types
of machine tools, some of which are entirely newly designed, has
only 20 employees in its engineering department, Such a small
group of personnel is apparently inadequate, Indeed, the en=
glneering staff must be increased in view of the extremely small
scale of operation, poor production facilities s excessive diversity
of production, and the increasing market demand for various products,

" Against such a background, the only solution is merger and spe=

clalization which will be discussed in our concluding section,

VI, RELATIONSHIP BETWEEN PUBLIC
AND PRIVATE MACHINE=TOOL~BUILDING PLANTS

The Vice=Minister Iiu Ting of the Heavy Industry Department
of the Central People's Government published an article in Peking
People's Daily, 1L April 1950, eﬁtitled "The First Purchase Order
Sponsored by the Heavy Industry Department", in which he said:
"Our main objective is to organize production and consumption in
the interest of the people, We shall use a centralized goods

-15 -

Declassified in Part - Sanitized Copy Approved for Release 2012/04/20 : CIA-RDP82-00039R000200040004-2



Declassified in Part - Sanitized Cop

Approved for Release 2012/04/20 : CIA-RDP82-00039R000200040004-2

purchase system to stabilize and guarantee {ndustrial operation,
eliminate blind competition, and gradually introduce production
planning." It is predicted that principal oxrders for machine
tools will henceforth be distributed by the goverment, May
types of products made by the publicly-owned Hung=klang, Hsine-
heing, Chung=ho, and Chinge-mei plants are similar to those pro=
duced by privately-owned plants, The privalely~owned plants
should, by organizing, apply to the government and the publicly=
owned plants for a due ghare in the purchase orders. This is In
complete accordance with government's policy of fostering both

public and privete enterprise,

In section 3 of thls article we mentioned the major probw
lems confronting the machine=tool«building industry after the
1iberation, In order to polve these problems, which are largely
technical in nature, privately~owned plants should seek assistance
from the publiclyeowned plants. Since the latter have better
equipment and facilities and competent technicians and englnoexrs,
they are in a positlion to render valuable services to privete
plants in designing, motal casting, quenching, the use of pre=-
cigion test instruments, eic. Technical cooperation between

public and private enterprise is thus one of our objectlves,

VII. SOLUTION: MERGER AND PRODUCTION
SPECIALIZATION

(1) Over a long period of time, Shanghalts machine=tool=
building indusbtry has acquired a good deal of valuable experiencej

4t has a number of highly skilled workersy and it has experience in

-16 =
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producing various types of machine tools.

(2) In the past 1t mainly served repalr ghops of light
industryy its products have not reached & gtandard either in
types, slzes, oOr qualities sulitable for future heavy industrial

reconstruction,

(3) Hence owr foremost objective 18 to impreve product
quality. This congists mainly in the improvement of design,
casting, quenching, spur gears, etc. However, technical improves-

ment cannot be accomplished through individual efforts.

(L) High production cost is caused by high direct cost
and slow operation, which in turn are consequences of the small

scale of operation, ddversity of products, and backward techniques.

(3) With respect to private vs, publlc {ndustrial relations,
private plants must consult as soon as poselible with the government

plants on production specializabion and technical cooperation.

(6) 1In view of their gmall capital investment and poor
facilities, many privately-owned plents are not qulte convinced
about going into further production gpecialization. This is the
heart of our problem. Therefore, the best solution would be
merger of private plents and closer coordination betwesn private
and public enterprises, The government should create e situation
whereby the private plants can spociallze their productlion without
fear, There is also & need for technical cooperation among the
privately-owned plants and between publicly-owned and privately=
owned plants, particularly technical cooperation in mebal casting,

quenching, manufacvuring of spur gears and other phases,

This is the correct course for the development of the private

machine=tool=building industry.

END
- 17 -
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